Abstract: Considering the Hubble volume, cosmic critical density, Hubble mass and Avogadro number -in this paper an attempt is made to fit and understand the mystery of cosmic, atomic and nuclear physical parameters. This is a new approach and may be given a chance in understanding the four fundamental cosmological interactions.
INTRODUCTION
"Hubble volume" can be considered as a key tool in cosmology and unification. In this paper an attempt is made to understand the basic unified concepts of the four fundamental cosmological interactions. This is a new approach and particle physics and cosmology can be studied in a cohesive mode.
Basic assumptions in particle cosmology
With reference to the Mach's principle [1] [2] [3] [4] [5] [6] and the Hubble volume, if "Hubble mass" is the product of cosmic critical density and the Hubble volume [7] [8] [9] , then it can be assumed that, 1. Within the Hubble volume, each and every point in free space is influenced by the Hubble mass. 2. Within the Hubble volume, the Hubble mass plays a vital role in understanding the properties of electromagnetic and nuclear interactions. 3. Within the Hubble volume, Hubble mass plays a key role in understanding the geometry of the universe.
With reference to the Avogadro number [10] and from unification point of view, the utmost fundamental question is: How to understand the origin of "mass" of elementary particles? In this connection it can be assumed that, 4. "Molar electron mass" can be considered as the rest mass of a new heavy charged elementary particle. 5. Atomic gravitational constant is Avogadro number times the classical gravitational constant. (1) This idea may come under the subject classification of "strong gravity" and is not in the main stream physics. K.P. Sinha, C. Sivaram, Abdus Salam, E. Recami and colleagues developed the subject in a unified gravitational approach [11] [12] [13] [14] [15] . It is reasonable to say that -since the atomic gravitational constant is N times the classical gravitational constant, atoms are themselves arranged in a systematic manner and generate the "gram mole".
KEY CONCEPTS IN PARTICLE COSMOLOGY

Concept
Concept -2:
The key conceptual link that connects the gravitational and non-gravitational forces is -the classical force limit 4 44 1.21026 10 newton
It can be considered as the upper limit of the string tension. In its inverse form it appears in Einstein's theory of gravitation [6] as 4 8 .
It has multiple applications in Black hole physics and Planck scale physics [16] . It has to be measured either from the experiments or from the cosmic and astronomical observations. [17] [18] [19] [20] [21] and application-9 of this paper.
Concept
Concept-4:
In the expanding cosmic Hubble volume, ( ) 
In this way, Avogadro number can be coupled with the cosmic, atomic and particle physics. Then with reference to ( ) [25, 26] . Whether to consider them or discard them depends on the physical interpretations, logics, experiments, observations and our choice of scientific interest. In most of the critical cases, 'time' only will decide the issue. The mystery can be resolved only with further research, analysis, discussions and encouragement.
Concept -7:
For any observable charged particle, there exist two kinds of masses and their mass ratio is 295.0606339. Let this number be . γ First kind of mass seems to be the 'gravitational or observed' mass and the second kind of mass seems to be the 'electromagnetic' mass. This idea can be applied to proton and electron.
This number is obtained in the following way. In the Planck scale, similar to the Planck mass, with reference to the elementary charge, a new mass unit can be constructed in the following way. 
Here e is the elementary charge. How to interpret this mass unit? Is it a primordial massive charged particle?
If two such oppositely charged particles annihilate, a large amount of energy can be released. This may be the root cause of cosmic energy reservoir. Such pairs may be the chief constituents of black holes. In certain time interval with a well defined quantum rules they annihilate and release a large amount of energy in the form of γ photons. In the Hubble volume, with its pair annihilation, "origin of the CMBR" can be understood. Clearly speaking, gravitational and electromagnetic force ratio of 
1.29335 ≅ MeV In support of these relations an attempt is made to implement the number k in fitting the nuclear binding energy constants and other areas of physics like strong interaction range, potential energy of electron in hydrogen atom, electroweak physics etc.
To fit the nuclear binding energy constants
The semi-empirical mass formula (SEMF) is used to approximate the mass and various other properties of an atomic nucleus [27, 28, 29] . As the name suggests, it is based partly on theory and partly on empirical measurements. Based on the 'least squares fit', volume energy coefficient is 15 
In [30] . Column-3 represents the calculated binding energy and column-4 represents the measured binding energy. 
Proton-nucleon stability relation
It is noticed that 2 
2 2
where s A is the stable mass number of . Z This is a direct relation. Assuming the proton number , Z in general, for all atoms, lower stability can be fitted directly with the following relation [27] . 
It is noticed that, ( ) 2 C p
Here the most interesting thing is that, 2 R is very close to the Bohr radius of Hydrogen atom. It is very interesting to note that, with 2 R ionic radii of atoms can be fitted very easily as ( ) 
For the above two cases, the characteristic mean distance ( ) λ in between N electrons or in between N protons, can be obtained as
It is noticed that, 
APPLICATIONS OF THE PROPOSED ASSUMPTIONS AND CONCEPTS
PART-1: Applications in particle and nuclear physics 
where p m is the proton rest mass. This can be compared with the characteristic charge radius of the nucleus and the strong interaction range. 
Aplication-3: To fit the charged lepton rest masses
Muon and tau rest masses can be fitted in the following way [33] . Let s R be the characteristic nuclear unit size. The key relation seems to be 
Now muon and tau masses can be fitted with the following relation [17, 18] .
where x = 0,1 and 2. At x = 0, ( ) Note that elliptical galaxies probably comprise about 60% of the galaxies in the universe and spiral galaxies thought to make up about 20% percent of the galaxies in the universe. Almost 80% of the galaxies are in the form of elliptical and spiral galaxies. For spiral galaxies,
